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tt. ^^StfiT- USfcDO. 0 1 ~ 1 mm o 1 £>$S 

c ntt*3 i/ , ejRa^a-r * s £ & 
Tzozmwzttib. ssccK3-rtc4o~8 0'ccDia 

>M«GH© WiBfiSttS!l3&J*lf 6 ft 4 . 
[0 0 5 0 3 »3g!1£*t>*»(C»EitWC«i: 20 

SU>Tsi'Sil;tBf'jy>, 4-t -^JVf»; 
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[00513 ( d ) s^sbja 
[00523 < i > mmnm» 

WMil/Ttt. m«W095/18456^ f^RI-sp 
8-259543^. ttStfb?. 116 5*. 1 If, 9 

23i (i 99730 asftcEKShti'Seyyi'jA 
[ o o & a 3 JfiKfflul.ciotS2.iaii or 

«. TIB-ASS*; (Y- a) . (Y-b)M (Y-c) 

[0 0 54 3 
[ffc6 3 



I 

(Y-a) 



Ry2-Ay, |" 

Ry3 



Rye 



(Y-b> 



N 

I I 

(Y-c> 



Ry3 r 



[0 0 553 (Y-a) QyAtmmmi-t 

5 xb 6 mmna^mmtt * * > z&ss v *> 4 jet- a 

^c«fc9«J5R;*ttS©#iff3:lA>. Qy„ «c«fcO«fiS 
§ti45MS«. ^T'/-;l/». ^ s 

-?*£©#*?* L>< . JWBI. *T*y->WIX 

tt^ S d^-^r 9 #*L<. 
JWRXtt-f 5 y'/-^WC**<D36$»tctif*Lt». Qy 
,tcj:"J*JiS3n-56J|«ltt. f;i»3S. f>;sy> 

jr. try^>3»» t7iJ>sx«i-'jTy>sr*5 

[0 056 3 -MaS (Y-b) Ay.BtflSW 
[0057 3 -fi££ (Y-a) . (V-b)SCf(Y- 



«ft©T**^» (»*0<«^«M^K1~2 4, B 

mm* s.*A>m. ^at^i. -rv^' 

otf;US. ■^*J^il'S. ^"i'^^S. 2- 

< BKffi?|!!2- 1 8©T;U+iVSX«^M^i!(2 
~ 1 8 <OT )\,>r-)VmX'23 9 . L < «j^3RJEC-7- 

tSt 2 - 6 ©T->1/+ JPS-C$> 4= 
[005 8 3 (Y-b) *©Ry a ~Ry, 

©5^2 ojgLbjMSJ, » KafeLTAy,^ t?*^=»Ks 
so «**JS0r«>J:< . — «SC (Y-c) ifORy^R 
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y s <D 5 % 2 okLb&sswciiJS t,-C«H*ii *»J* L-T 

[0059]-«(Y-a) , (Y-b)Stf(Y- 
c) 4 1 <DQy 1 Sa f Ryi~Ry 6 ». g&S^ L-Tt,> 

(F. CI. Br, I m) . ^7^8. rJbn + va 



I?) . ti}l^-i)im (N, 



E. ■"<>-./ -Ot^T S Sg; 
?> . t^+jW* x^S. ^OtA 

[006 0j-J5S(Y-a), (Y-b)XB(Y- 
c) ic^qikZtiZiiemit. Qy,X«Ry,-Ry 6 

[006 H ztitbommmz. m$k-v&mLxt>. z 

3^f7-*>ig#^57- + >iltB, 
AOy>W*> (CI", Bff), NSC". B 
F,-, PF,-> CIO,", (CFjSO,),^, (CF 
iCF.SOiN", CFsSO,". CF.COO". Ph 

,b-. (cf 3 so,) ,c-mw£^m±crmih 

tl. (CF.SO,) >H-XteBF,-X$>2><D&J:t)0£ 
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m%y.Ticm-f2>&. tti*bt l cm.mznzt>vx-< l zrji 

IK 

[0 06 3 ] 
Ut7] 
(YD 



(Y2) 



(Y3) 



(Y4) 



(Y5) 



(Y6) 



I 

C8H 17 {n) 



o 



N + 
I 



C 4 H 9 (n) 



Or 



CH 3 



I 

CHaCN 



Or 



CH^CN 
X" 



N 
I 

C4H 9 (n> 



Or x - 

N + 
I 

C 4 H 9 (n) 



[0064} 
UtS] 



Yl-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S02CF3) 2 
Yl-4 X=PF B 

Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S02CF 3 ) 2 
Y2-4 X=PF 6 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S02CF 3 ) 2 



Y4-1 X=» 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CFa)2 



Y5-1 X=I 

Y5-2 X=BF 4 

Y5-3 X=N{SOiCF3) 2 



Y6-1 X=[ 

Y6-2 X=BF 4 

Y6-3 X^NfSOgCFaJg 
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(Y7) 



CH 3 " 



(Y8) 



(Y9) 



CH 3 - N ^ N ^C 4 H 9 {n) X " 



CH 3 - N Y N ^C 6 H 13 (n> X 
CH 3 
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Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF3) 2 
Y7-4 X=Br 

Y8-1 Xo| 

Y8-2 X=BF 4 

Y8-3 X^NCS0 2 CF 3 ) 2 

Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X s =N(S0 2 CF 3 ) 2 



(Y1Q) 



CH 2 =CH ^ C 4 H 9 (n) 



(Y11) 



y CH 3 
CH 3 



Y10-1 X=* 
Y10-2 X=BF 4 
Y1Q-3 X=N(S02CF 3 ) 2 

Y11-1 X^l 
Y11-2 X=BF 4 
Y11-3 X=N(S02CF3) 2 



(Y12) 



CH3 



^ C 6 H 13 {n> 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF 3 ) 2 



[0 06 5} 



Kk9} 
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25 26 
(Y13) 

X" X" Y13-1 X=l 

+ + / = \ Y13-2 X=BF 4 

(n)C 4 H 9 ^ N ^ N ^(CH 2 )6-" N ^ N ^C 4 H 9 (n) Y13 " 3 X=N(S02CF 3 ) 2 



(Y14) 



V14-1 X=l 
x - Y14-2 X=BF 4 




(Y15) 



(Y16) 



Y15-1 X=l 

a N ^C5H 13 (n) X ~ Y15-2X=BF 4 
Y15-3 X=N(S02CF3) 2 



v X X Y16-1 X=l 

CH3— \^\n— (CHafe—V ^CH 3 Y18-2 X=BF 4 

(Y17) 

*~ ^ + X" Y17-1 X=f 

CHg-N 7 (CHgfe— ^ ^N-CH 3 Y17-2 X=BF 4 

X=/ Y17-3 X=N(S02CF 3 ) 2 



[0066] 



[ftl 0] 
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ens) 



CH2CH3 

CHaChfe— N— C 4 H 9 (n) 
CH2CH3 

( Y,9 > CH2CH 3 

CH 3 — N— (CHaCHaOJaCHa : 
CH2CH3 

(V20> 

(CHaCHaPhCHa 
CH 3 (OCH2CH2) 2 — (CH2CH20) 2 CH 3 
X" (CHaCH^sCHa 

(Y21) (j}C3H 7 

(i)C 3 H 7 — N— CH 2 CH 3 2 



(¥22) C H2 CH 3 
CHgCHz— N— CHzCHgO-^ ^ 
CHaCH 3 



(Y23> 



(Y24) 



CHs C 4 H 9 (n> 



O 
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CH^ C 4 H 9 (n) 



Y18-1 X=) 
Y18-2 X=BF 4 
Y18-3 X=N(502CF3) 2 
Y18-4 X=PF 6 

Y19-1 X«l 

Y19-2 X=BF 4 

Y19-3 X^NfSOsCF^a 



Y20-1 X=l 
Y20-2 X=BF 4 
Y20-3 X=N(S0 2 CF 3 )2 

Y21-1 X-l 
Y212 X=BF 4 
Y21-3 X=N(S02CF 3 )2 



Y22-1 X=! 
Y22-2 X=BF 4 
Y22-3 X=N(S02CF3> 2 

Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(SQ 2 CF 3 ) 2 



Y24-1 X=l 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF 3 >2 



[0 067] 



[{tin 
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(Y25) 



(Y2B) 



C4H 9 (n> 
CH a — P— C4H9(n) 
C4H g (n) 



C J 
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Y25-1 X=l 
Y25-2 X=BF 4 
Y25-3 X-N(SOiCF 3 ) 2 



Y26-1 X=l 
Y26-2 X^BF 4 
Y26-3 X=N(S02CF3>2 



CH 3 CH 2 (OCH 2 CH^ 2 (CHaCHiOJaCHaCHj 



(Y27) 



c Y27-1 X=I 
Y27-2 X=BF 4 



(CHaCH^QJaOCHaCHa Y27-3 X-NCSOjjCFak 



(Y28) 



CHg 



Y28-> X=l 
Y28-2 X=BF 4 
Y28-3 X=N(S0 2 CF 3 ) 2 



[0 068] 



30 Utl2) 
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31 32 
(Y29) 

*^Et Y29 1 X=l 

Me^ A .Me X~ Y29-2 X=N(S0 2 CF 3 ) 2 

N N Y29-3 X=BF 4 

Me Me Y29-4 X=PF 6 



(Y30) 



(Y31) 



+^ Bu(n) Y30-1 X=l 

M»>. A .Me X" Y3C-2 X=N(S0 2 CF 3>2 
N N Y30-3 X=BF 4 

Me Me Y3 °- 4 X=CF3S03 



Y31-1 X=l 

"^N^ 0 " 20 " 20 ^ -0 " 3 Y 31-2 X=N(S0 2 CF 3 ) 2 
Mev. A .Me X" V31-3 X~BF 4 

N N 
I I 
Me Me 



(Y32) 

Me^ +/Et Y32-1 X=l 

»*K. A .Me X" ™* X=N(SO s CF 3 ) 2 
N N Y32-3 X=BF 4 

Me Me 

[0069} Utl3] 



V 
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(Y33) 

CH 3 -(OCH2CH^ +^CH2CH2C^- CH3 
Me^ X --Me X" 



(Y34) 



(Y35) 



N 
I 

Me 



N 

I 

Ms 



Me- 



o 

N 

I I 
Me Me 



Me 



C 



+/ <CH 2 CH2C^-CH 3 
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Y33-1 X=l 

Y33-2 X=N(S02CF3>2 
Y33-3 X=BF 4 



Y34-1 X=l 

Y34-2 X=N(S02CF 3 ) 2 
Y34-3 X=BF 4 



Y35-1 X«l 

Y35-2 X=N(S02CF3>2 
Y35-3 X-BF 4 



(Y36> 




Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 ) 2 . 
Y36-3 X=BF 4 



t o o 7 o } ±m&mmmMm*nux*mmvm~c$>?> 

SW^*ic^Lt5 0KSKJgU:rft«a>«47S L 
5 01i°/o«±^3 «)f fit*^ C i L 

K*tLT0. 1^2 0HB%r*4©##*l,<, 0. 
[0 07 2] < 2 ) H«?$ 

ftHoafBRtt I a t 3 ^bWOllA^fe-H- ( 3 *fb« 
i LtttL iI.NaKKKCsI.CaI> ft 

A3-^>f Ftti*4«T>*-'5A^t^ft©3'53R«3& 
if) ^Br.iJMbSHOtt^to* (JWbfciUCttL 
iBr k NaBr, KBr k CsBr. CaBr,«c£ 



>eat b Fp+^>-t^>ftim^cim 

K> -f 5 ^7'J^A3-^^ Kft<*f4*fiT>^0.Mk 
[0 07 3J»*OC»WB««KttO. lMtLLl5M 

[0 074 ] *WHCCttffl-r4»«ttt, ttK#*ffi< 

- h ft Mb^», 3-.x^;u-2 
^vy^^fttfowwft^*. y yx* 

jl/x-^;t>ft£<Dx-^Mb&^ x*u>^»>rJ— 
50 yr-rtz+^x— 7\rK ^Db*l/>^'J3-;|/S;7j|/^;I/ 
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x— f\>k #yx^ U>^ya— Jl^TiM^I/X— ■ 

©tftt£x-?-7i/^ y#^-;k x#y-;k xe^> 
^y 3-;U-t>'T7l'+Jl'X-7\>l/ > 7'PfU>^U=»- 

^^Ob'U>^j3 -7k ^ 0 -fe 'J i*©^!?^ 
=>-7Mg. 7-fehxhyjk i'jWa^MjJk p< h 10 
+i/7t|-ih'J;K ^ab't-l-'JJl, -*>Vx h y 
7i^£cr>x r yjWb^). ^3=-;u^;U7**^'K. * 

[007 5} ^^BjJ-CW:, 3. Am. Ceram. Sex: . , 

80 (12)3157-3171(1997)CClB*££;hXl,>-5J:5& t e r 
t -^JbfcTU5»-t». 2-h - =iy>. 2, 6 -Jl/^i? 

&m z> m£<D&£ L^mutmmi* o . osmh 

±2M«Tt$>5. 20 
[0 07 6} ( 3 ) yjMWJIR 

jH'J-r-as*KCj:»)y^b3-&*»^B. "Po 
lymer Electrolyte Reviews-!** <fcc>'2 Q.R.MacCallum 
iC.A. VincentCOftJi, ELSEVIER APPLIED SCIENCE) 1 ' 

yr^ynx r y;k •>-fbb-xy7 r >*w*L< 

tfb3i*&*§-&&*3. Chem Soc. Japan, Ind. Chem.Sec. , 
46,77 9(1943>, 3- Am. Chem. Soc., Ill, 5542 (1989>, 
J. Chan. Soc . , Chem. Com mun., 1993, 390, Angew. C 
hem. Int. Ed. Enql . , 35,1949(1996), Chem. Lett. ,19 
96, 885, 3. Cnm. Soc., Chan. Ccmmun., 1997,545(CfB 

too77}$fc, * y ^-(ommizmcj: immmz 
•?-*s£&mmm$:ffimTz>cti>m£mo com 

+-y--/-;b3i. hU7-/-;ii, -=e^*y>m. tr^y 

[00783 ( 4 ) 50 
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( a ) WmiE?Llft^«if4 

*miteftm°st&ts:mwuEnmmtm totB. 3 .H aqe 

n et al . .Synthetic Metal 89(1997)215-220. Nature, Vo 
1.395, 8 Oct. 1998,p583-585*jJ:c>'W09 7/ 1 06 

1 7 . mmWb 9- 1 94 39 3^&$R. #P1¥5 - 2 
34 68 1^«, 3*SftMF&4. 9 2 3, 7 7 4^, 
1$H¥4 - 3 0 8 6 8 8^$g. *B^rFlS4, 7 6 
4, 6 2 5-Sf. !f#P§^3-2 6 9 08 4^<RfB. 4$Pi§¥ 

4- 1 2 9 27 1 -^ «gg^4 - 1 7 5 3 9 5#£ 
mffl¥-4 - 2 6 4 1 8 9^<&$R> tfUBM - 2 9 0 

8 5 1 -SHtfB. - 3 6 4 1 5 3#&#8 V #H¥ 

5- 254 73 ^Zm. - 2394 5 5-5f& 
^¥5-3 2 0 634^8. #W6-197 

2#&$B. #P3¥7 - 1 3 8 5 6 2-5§£«, *JP8¥7 - 

2 5 2 4 7 4^238. Wf 1 1 - 1 4 4 7 7 3 ^<&fR 
^tC^?h&ftR7 5 1 1 - 1 4 9 8 2 

i n&m.. mm¥ i 1 - 1 4 8 0 6 7 #&$g, 1 

1 - 1 7 6 4 8 9-5f^$g^«:iatg© h y 7 * x >g|^ 
ftS^Ki^ilt^rii-^ Adv. Mate 

r. 1997,9, N0.7,p557.Angew. Chem. Int. Ed. Engl. 19 
95, 34, No.3,p303-3O7.3ACS,Voll2a, N0.4,1998,p664- 
672^{CSBtS3nrt>5>^y=f^*7* Wt^J,K. Mur 
akoshi et al.,;Chem. Lett. 1997, p471iCIBiS©;i< y 
b'CJ — A/ s "Hancbook of Organic Conductive Molecul 
es and Polymers Vol. 1,2, 3, 4 (NALttASsWrLEYttifiS)' ' 

(ciB*S3#i-ct^*:yr-b^u>*j<fcc>'^©il^(*. ^ 
y (p-?xxu>) *jic/-e-©^». #y ( P -^ 

^xb>t*xu» *iJ;0'-c-©^2»^. ^y^-x-u^ 

si»*. ** y rx y vzvmmfa # y w y 
[0079} ( b > mwuEimmtm 

K+> y 7"*i2 e Vfe(±-C*-2)C t^Jf * L 
<> S6CC2. 5eVHb-C*5CiWJU^ S 

i f- > u + 7i/ j: o & $ t » c t &.jmx- tiim-rz 

feSfCcfc r P M*a^{b^^(*© -f * >fb*7- > j> 

+ LA>$5ffl«S&oT < -«a(C4. 5e 

V£Lh5. 5 e VJMTT'*5Ci*s»* L-<. 3 6ic 
4. 7eVJi(±5. 3 eVOTt*^CcW$ bt^. 
»* L-l» p3ate^b^^H^(*-ffi©^*^tyfb^ 

BCul, CuSCN. CuInSe 2 . Cu (Jn. 
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Ga) Se„ CuGaSe,, Cu.O, CuS, Cu 
GaS,, CuInS,, C u A 1 S e , & £* 6ft 

ui u>„ z<D&fr<Dpmmmt'&@i¥M# 

itt. GaP, N i O. CoO, FeO, B i,0 3 , 
MoO,, C r 2 0 3 ^?rmti-5»CidS-C#^. pliS 

mmtl O-'cm'/V • s e cfcLhl O'cmW • 
secfeimo, 3 6&t£F£b<Wl 0- 5 cmW 
• secttllO'cm'/V' secWTT*4. ^ 10 

wM®W}m<Dtii£Li,>mmmzi o-s/cm«i 

1 O'S/cmJJHPe* 1 ?. 3 6{«?£L-<«1 0" 5 S 
/c m«± 1 0 S/cm«Tt:-*5. 
[0 08 0] #^©IE?Lfwj£Jl«T ^-tz?'£- F— f 

LT»£L,<teffiSft6©«. 3-j7». 1-'^ (4-7- 

K NOPF,. SbCl s , I,, Br,. HCIO,, 
(n-CHJ.CIO,, 4-Kf 20 

FeCI„ AuCt„ NOSbF 6 . AsF,, NOB 
F, . Li BF„ H 3 EPMo.,0,.] . Li [ <CF, 
SO,>,N], 7, 7. 8, 8-7-h7^7^^ 
(TCNQ) , y?-Vl/C 6 Olf-Cfe^. Cft 

©*? s l i >^ttis«f b^^^ftfc^f l r o . oooi 
mm%in±5mm%*ffix'&.*) . $ 6{t*?i li^®h« 

0.001 »3%Jit±3eS%*?i-C&'&. 

[0081] < 5 ) mm^mmmm 30 

nci*ittJ. lo«^c^CD±K5fe{C^?rM0 

[0082] m^com^. wffim&mvmfri&frjjmt 

$fcBMJ:*)ll«*tc LTr B 1l&©MfB£?BEtBfc:gfc 
-T £ X£ 7' P -fe X £ fijffl T * & . 
[0 0 8 3]fM©«^, S^<DW5^«J^iC*SC^Ttt 40 

^jL-rs^o^SKiiosfWfrs^ffi^*?). ^-© 

[0 084] @f*s^*^©i*(DiE?L (*-;u> mmtt 
m<»m&icimgm.mm*>c v d&^© f ^ -t la^a 



#g{§2 00 2-8 74 1 
38 

iSSIWt^I©^*), * + ^hffi. Sfc*ffi. *f> 
g|5(Cz»A-r & C £ * £ „ 

[0 08 5 ] ^^©^^^^©IS^S&JI©^ 

0. 0 0 5 nmtLhl 0 0 At m*$TC$> >) . 2 6«0?$ 

L<5*0. 0 5 /xmfet±5 0 Atm^^rfe-S. 
[0086] ( E ) *f« 

w*£l-t«\ &m <m«s&. ^. at. m. 

r-^A. ^*S"?A. W>i^A^>. eat. 

sStF-^SHtxX. «) a^tf 6ft&. c©*rfe& 

^. IS. SH T^S-^A. V^v">A4j!ffiI 
4LT«*L<<£fl}-r-2»C<i#iT'££. *f®©*f* LO 
38#»lS©0!ltt. #5 X£/t«^"5;* C 

^d©P3i*#{C^M3ft^t^, Snra-lOdmjJS 

»*L<«5MmJyT"t , *<). J* 6«Cjff3; L < « 1 0 n 

t». W*L^«Bigta©®B<bLT«5 0Q/DJyT-C 
£>D. £6idffSL<»2 0Q/a«T-e&&. 
[0087] «m^»i^«6©ti-Tft*>-^$/c« 
M;frft>6*£M*t LT <U>©-e. SoKB{c36*t§iJ^r -5 

n&^T&OdWSHtK CCDJz'itettmt Lr«. # 
[0 088] MSi*. ^^«l@±«Ci[^mtt*^ 

^. ^tifci^i (pvd. cvd) -r^^. «^ 

H^^T^»«©«!^@ffliJ^BAOFt«ft«J:C^ S/c. 
«mtt^tfi*©i^<!:l^«K:. 4*tc««**awo«^tc 
*tffi©JSla*Ttf -SgWT-^JSy- K*fflt»*©36* 
(fSU>. *f^Lt,^M'J-F©««*3J;0'SS 
U - KBKKK J: AS1**©<ST^«^mi4 
XJfi^©lt^4PDT-*^„ 
[0089] ( F ) ^-©fte©® 

^ffi<t or fPffl-r€.^tt^<**jj;o*^©-*s/c 

BiW^tc. SSH. S*fESiBl^©«tgi*)l^aWCfe 
mo. cfte>©^^©jf^(cii. -e©«M(Cf&Dr 
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[0090] < g> ytmgtma+iDtegizm&oymwi 
[ o o 9 1 1 m2 «, mmmmm i o a tmrnm^mm 

©4 0 a iCDWtC. !S;£Jf 2 0 4, ^iw^WJl 3 0 4 £ 

otl>5. 03«, SWS«5 0a±iC— gp#JS»J- F 
1 1*RC*. S&K&gmi Oa«W. TMOU 
6 0. .1*12 0, «tf&ftH3 0*}J:E>**tffi*®14 
OiCOJBTKW. 3&ic£&£&5 0&Eat/ft:6<!> 

H4B. 3z&mm5o±ic2incmnmio% : mis. r 
g 3 o <b mwtm&mm 4 0 a 4 zwtv . —sm&m 0 

— KM *R»fc»Wil« 50al 4i«;-n 1 OKI 
- F 1 1 £RW, $ 6fcaB^®l 10a <£fc«4 

0 a ) £RWc &© 1 m<Dfs<,crm nm 6 0 4>a*ji 2 

04^P&8&S3 0 4 -ti;fc&©-C&«J. pW*> 

6**5A*ff SUKftT**. MBJ»©5 0a± 

icjiBJaSSJf 1 0 a , Ti?)I6 0, 1*120, Hiaj 
gpttJB 3 0 fccfc CFftflgifflM 4 O £RW . C <D±.ic3tm 
S®5 0*iegL,/c^©-C^>3«mMffliJ^6*^A*f-r 

s«jtr*&. htb. 3i.&mm5 0 ±icwgm 1 o* 

*l. T^0^6 0*/TL/r.®*fl2 0^(1 30 
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1 -2. #Sfc$tB~-H *-HtLfc. 
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